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The Hall Effect in Silver Films.
The movement across a magnetic field of a conductor carrying a current is familiar to everyone.
Up to 1879, it was generally sup-nosed that the mechan ical force riving rise to this action was exerted upon the conductor and not unon the current.
To test this point, E. H. Hall ° placed a strip of gold leaf forming r>art of an electric circuit between the poles of an eleciromafrnet. The "coles of a galvanometer were connected to two nearly ecuipotential points and the magnet current turned on. A decided deflection of the galvanometer took place.
This deflection was permanent, indicating that the effect was not due to an induced current.° Phil. Mag upper point is negative with reference to the lower, the sign is said to be negative. ach other and with the molecules of the substance and in so doing will transfer from one -cart of the substance to another their energy of thermal agitation, thus accounting for thermal conductivity.
If these electrons be acted upon by an electric field, the negative electrons will move against the field and the positive electrons with it. In this way electrical conductivity is accounted for.
In the theory of the Hall Effect, assume that the electrons of the first (negative) kind all possess the velocity _u, due to thermal agitation and a free path between collisions 1 , and that those djf -the second(positive) kind all possess the velocity _u2
and free path _ 1 2
How suppose an electric field of intensity X acts uron an electron during the time t_ between two collisions. If the electronic charge be called and the mass jn, the electron will, on the average, have in consequence of the field an acceleration Xe and move a distance -5 t ^ /nv As we are here dealing with the average velocity of drift due to the electric field, the term for distance traversed due to initial velocity is where oc is the ratio of the energy of a molecule to the absolute temperature. This ratio is independ ent of the nature of the gas and in this argument is assumed to annly to electrons as well. Then
The factor \y we will term the mobility of the electrons. where c is the velocity of light and H is the strength of the field. The Hall electromotive force also exerts a force Ee# on the electron, so the total force
On account of this force there will be Ft/, N, For two kinds of electrons, we have us) and
The current density is
a s
For the Hall Effect alone = 0
from (15) and (1G) Substituting (20) where e_ is the elementary charge, the mobility of the electron and C the specific conductivity.
Lorentz 00 gives for the value of (T ;
{5 f e n-'
so that v is S T JU. In diamagnetic substances, the electronic orbits in the molecules are modified in such a way that the induced fields through the axes of the orbits are opposite to the inducing field, but can never be greater.
It will be seen that the relation will hold, where Hr is the inducing field and the resultant.
For this view R as derived by Gans must be corrected by a term which takes into account the influence of the magnetons. We may then write
where H^ is the field due to a magneton. R is then 16. 
18.
At first I attempted, to use current from the Direct Current generators for the magnet, but this was found to be too irregular, so a change was made to the storage battery. Even the latter frequent ly exhibited rather large fluctuations in current.
On the next page is given a curve showing the variation of field with current in the magnet. A method given by Lieslin** was finally adopted. Then the difference in the readings equals (Rq+R1 ) -(Rq**R2 ) .
Thus, half the difference is the resistance which would be necessary to compensate for the Hall E. M. F. alone.
On pages 31, 35, and 37 are given curves show ing the variation of Hall E. M. F. with current, the data used being taken from the tables immediately preceding.
On pages 40 and 41 are given some examples of measurement of film thickness by the method of Meslin.
Two of these, films numbers one and three, were used in Hall Effect determinations.
On page 42 are shown curves connecting field Hi and Hall E. M. F. and on pageAone connecting £ and R, the Hall Coefficient. we should find a sudden change in the Hall Coefficient for platinum at this thickness.
My values of R, as can be seen in the curves on page 43, are lower than those of Moreau. This may be attributed in part to the fact that our observations were made at different temperatures, his at 15 degrees G. and mine at 2.1 degrees C. Our observational methods also were different. I used a null method as described in an earlier part of the paper, while Moreau allowed current to flow in the galvanometer circuit. As the change in resistance in silver produced by a magnetic field is very small, it seems that there should be 48.
this irregularity. 
